A new triterpene and two new natural dibenzocyclooctadiene lignans were isolated from the stems of Schisandra propinqua. In addition, three known lignans, octadecanoic acid, 2,3-dihydroxypropyl ester and b bsitosterol were isolated. The structures of the new triterpene and new natural products were elucidated base on spectral analysis, including 1D and 2D NMR experiments. The isolates were tested for their cytotoxic effects against several tumor cell lines by MTT assay.
Schisandra propinqua (WALL.) BAILL is widely distributed in southwest of China. Its stems were used in folk medicine for the treatment of rheumatism, traumatic injury, ulcer with pyogenic infections, stomachache and neurasthenia. Previous phytochemical investigation revealed that this plant mainly contained lignans [1] [2] [3] [4] [5] and triterpenoids. [6] [7] [8] As a part of our search for bioactive materials, the petroleum ether extract of the stems of S. propinqua showed cytotoxic activity against tumor cell lines during preliminary screening (HepG2, IC 50 ϭ206 mg · ml
Ϫ1
; Bel-7402, IC 50 ϭ191 mg · ml
). Subsequent chromatographic separation and purification led to the isolation of one new triterpene, schisanterpene B (1) as well as 5 dibenzocyclooctadiene lignans, propinquanin E (2), schisantherin G 9) (3), propinquanin F (4), schisantherin F 10) (5) and Kadsurarin II 11) (6) . Compounds 2 and 4 are first reported occurrence from a natural source. In addition, octadecanoic acid, 2,3-dihydroxypropyl ester 12) (7) and b-sitosterol (8) were isolated. This paper deals with the isolation and the characterization of the new triterpenoid and the two new natural products. The evaluation of the cytotoxic activity of the isolates by MTT assay was also described herein.
Results and Discussion
Compound C-NMR and DEPT spectra confirmed the presence of five methyl, ten methylene, four methine and eight quaternary carbons (including a ketone at d 216.17). The aforementioned NMR data together with a mass spectral peak at m/z 428 suggested a cycloartanone-type triterpene skeleton with one hydroxyl group. The mass spectrum of 1 showed an important base peak at m/z 99, indicating the side chain of 1 was a g-lactone ring. 13) NOESY spectrum, the configuration of 2 was determined to be the same as that of 3. Thus the structure of 2 was similar to schisantherin H, 9) except for a hydroxyl at C-14 instead of an methoxyl in schisantherin H.
Propinquanin F (4) had a molecular formula of C 28 H 36 O 8 , as established from the molecular ion peak at m/z 500.2394 (Calcd 500.2410) in the HR-EI-MS. Its IR, UV, CD and NMR spectra were very closely to those of 5, which indicated 4 was an analogue of 5. The 1 H-and 13 C-NMR spectra of 4 showed signals for five methoxyl groups, while the molecular ion at m/z 500 was 14 units greater than that of 5 (m/z 486), indicating that one hydroxyl in 5 was replaced by an methoxyl in 4. Based on the HMBC correlations, the structure of 4 was established to the known schisantherin F (5) except for a methoxyl at C-12 instead of a hydroxyl in 5.
The configuration of the biphenyl groups in all isolated dibenzocyclooctadiene lignans were determined based on their characteristic circular dichroism (CD) spectra. The CD spectra of 2 and 4 showed a positive cotton effect at 217 nm and 218 nm, respectively, and a negative cotton effect at 255 nm and 253 nm, respectively, which suggested that they all possessed an S-biphenyl configuration as gomisin B. 14, 15) The in vitro cytotoxicty of isolated compounds against Hep-G2, KB, HL-60 and Bel-7402 cell lines were determined using the MTT-assay with camptothecin as the positive control (Table 4 ). The isolates 1-7 showed moderate cytotoxic activity on the tested cell lines, except for 5. As far as we know, this is the first time to report the cytotoxic effects of 1-7.
Experimental
General Procedure The CD spectra were recorded on a J-715 (JASCO) spectropolarimeter. Optical rotations were performed on a Perkin-Elmer digital polarimeter. Melting points were measured on a Fisher-Johns apparatus and were uncorrected. IR spectra were run on a Shimadzu FTIR 8400 infrared spectrometer recorded as KBr patches. UV spectra were measured on Perkin-Elmer Lambda 35 UV/VIS spectrometer. NMR spectra were measured on a Bruker AV 400 spectrometer with TMS as an internal standard. EI-MS spectra were obtained using a Micromass ZabSpec high-resolution mass spectrometer. Silica gel 60H (400-500 mesh) and silica gel GF 254 sheets (0.20-0.25 mm) (both from Qingdao Haiyang Chemical Group Co., Shandong Province, People's Republic of China) were used for column chromatography and TLC, respectively. Extraction and Isolation The dried stems of Schisandra propinqua (WALL.) BAILL (10 kg) were pulverized and extracted with 95% EtOH under reflux (2 hϫ3). The ethanol extract was concentrated in vacuo to yield a residue (870 g), 800 g of which was suspended in water and successively partitioned with petroleum ether (4ϫ2 l), CHCl 3 (5ϫ2 l), EtOAc (4ϫ2 l) and n-BuOH (3ϫ2 l). The solvents were evaporated under vacuum to afford a petroleum ether fraction (121 g), a CHCl 3 fraction (63 g), an EtOAc fraction (89 g) and an n-BuOH fraction (352 g). The petroleum ether part (121 g) was chromatographed on silica gel using a gradient system of petroleum ether-acetone (20 : 1, 10 : 1, 4 : 1, 1 : 1, acetone) yielding 10 pooled fractions: P1-10. P2 was purified by Sephadex LH-20 column to give 7 (872 mg). P3 (2.4 g) was purified by Sephadex LH-20 column, eluted with CHCl 3 -MeOH to give 1 (9 mg) and 8 (932 mg). P6 (3.2 g) was subjected to silica gel column chromatography, eluted with cyclohexane-acetone (97 : 3) to obtain 38 fractions: P6-1-38. 2 (79 mg) was obtained from P6-8-12 and 3 (55 mg) was obtained from P6-32-36. P8 (6.2 g) was chromatographed on silica gel-H, eluted with petroleum ether-EtOAc (92 : 8) to afford 20 fractions: P8-1-20. Fraction P8-5-7 (1.1 g) was then purified by sephadex LH-20 column to give 5 (682 mg). Fraction P8-16-18 (2.2 g) was subjected to silica gel-H, eluted with n-hexane-aceton Tables 2 and 3 .
Cytotoxicity Assay The cytotoxicity test of the compounds was performed according to a slight modification of the procedure reported previously. 16) All the cells were seeded at a density of 2ϫ10 3 cells/0.1 ml/well onto 96-well tissue culture plates (Falcon). All compounds (1-7) dissolved in dimethyl sulfoxide (DMSO) were dispensed to the cultures at designed concentrations. DMSO was added to each culture as the solvent control. The final concentration of DMSO did not exceed 0.2% in any experiment. After 48 h of treatment, the cells were reacted with MTT (Sigma Cat. M2128). The reaction product, formazan, was extracted with DMSO, and the absorbance was read at 540 nm. The IC 50 was defined as the concentration of the test compound resulting in a 50% reduction of absorbance compared to untreated cells in the MTT assay. Data represent the mean values and standard deviations of triplicate assays in at least one experiment. 
